Effect of omega-6 polyunsaturated fatty acid (linoleic acid) on BRCA1 gene expression in MCF-7 cell line.
Dietary unsaturated fatty acids have been implicated in breast cancer. Since mutations in BRCA1 gene are known to predispose to breast cancers, and BRCA1 gene is known to be regulated by estradiol, the effect of linoleic acid, an omega-6-polyunsaturated fatty acid, with and without estradiol was studied for the expression of BRCA1 gene, in MCF-7 cell line, which has only one wild type allele. MCF-7 cells exposed to either linoleic acid or estradiol showed relatively greater number of colonies on soft agar, extent of proliferation and BRCA1 mRNA expression compared with controls. However, cells treated with both linoleic acid and estradiol showed significantly higher number of colonies, proliferation index and appreciably decreased expression of BRCA1 mRNA compared with controls or cells treated with linoleic acid or estradiol alone. The synergistic effects of these two agents were abrogated when indomethacin, an inhibitor of prostaglandin pathway, was added to the culture. From these observations it appears that diet rich in omega-6-polyunsaturated fatty acid like linoleic acid and endogenous estrogen may modulate BRCA1 gene expression thereby promoting breast cancer.